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AMENDMENT NO. 1 DECEMBER 1999 

TO 

IS 11662 : 1986 SPECIFICATION FOR 

PRESERVATIVE TREATMENTS OF TEXTILES 

( Pa^e 10, clause 4,7.3 ) — Subslilulc Ihc following for ihc existing: 
4,7.3 Amomt of Preservmtve Agent 

a) Li}*hi proct'ts — The pcntachlorophcnyl lauratc tonlcnl oi treated 
textile shall he not less than 1.0 percent nor more than 1.7 percent wbca 
tested by the n\cthod prcscrilKd in 10 of IS 3522 (Pari 2) : 1989*. 

b) Normal process — The pcntachlorophenyl lauratc content oi the treated 
textile shall be not less than 1.7 percent nor more than 2 5 percenl | see 
10 of IS 3522 (F^drt 2 ) : 1989* ) unless the Icxiile being treated is 
scwu\g ihrcdd or pressed woo! Iclt ni which case the upper luuil 
shall be 3 5 percent 

c) Pentac/iloroplun\l (PCP) content — In neither case the tree PCP 
conlcnl oJ the trciited textile shall exceed 10 pcrteni of the 
pcntachlorophcnyl lauratc conical/ 

[ Pa^^e 10, clause 4.H.2 (d)] — Insert the following lootnole alter the clause: 

*E^umatlon of common prcbirvatwe. Pari 2 

( Pa^'c J I, c/(i//st?4,H.3.l ) — Substitute *Apeiidi\ C*/*^'' *Appendix D*. 

( Pa^e 23, APPENDIX C ) — Delete. 

( Pa^e 25, APPENDIX D ) — Renumber ^APPENDIX D* as ^APPENDIX C* 
And renumber the cU uses dccordmgly. 
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Indian Standard 

SPECIFICATION FOR 
PRESERVATIVE TREATMENTS OF TEXTILES 

0. FOREWORD 

0.1 This Indian Standard was adopted l)y the Indian Standards 
Institution on 30 April 1986, after the draft finalized by the Textile 
Sizing and Finishing Materials Sectional Committee had i:)een approved 
by the Textile Division Council. 

0.2 During storage or in use, most of the textile materials are liable to 
suffer damage as a result of attack by l)acteria, fungi or moulds. 
Numerous treatments have been developed for textile materials with 
different preservatives ( fungicides or insecticides ) commonly known as 
rot proofing or mothproofing agents to protect the materials from staining 
and degradation arising from attack and growth of micro-organisms 
under adverse conditions of temperature and humidity and other 
influences like sunlight and weathering. 

0*3 At present no treatment is known which imparts complete protection 
nor which is without some disadvantage The degree of damage by 
micro-organisms depends upon the intrinsic propei ties of the textile 
material, the conditions of use or storage, and upon the nature of 
preservative treatment applied to them. The preservative treatments 
included in this standard are expected to find general acceptance by textile 
finishers and proofers 

0,4 Although ihe standard specifies the individual treatment, it may 
sometimes be advantai^eous to a2ply two oi moie treatments provided 
they are mutually compatible and aie acceptable to the purchaser. 
Appendix A gives t^uidelincs f>r selection of tieatments based on the 
experience in use and the p: ope ties of these treatments. The information 
given may not be generally applicable in all cases, and the greatest care 
should be exercised in interpicting the notes given in Appendix A because 
of the variation in chaiacteristics and pioperties between one textile 
material <md anothei, and the differences in behaviour they may show 
even under similar conditions. It is very essential to keep in mind the 
possibility of advejse interactions between the treated textile and other 
materials in contact. Table 3 of Appendix A gives the guidelines for 
selection of processes for various preservative treatments. 
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0.5 Most of the preservative processes or chemicals have toxic properties 
in some measure and should be handled with care. Appendix A, Table 3 
gives information on some of the known hazards and on precautions 
which should be taken with specific agents. 

0.6 Considerable ass'stance has been taken for preparation of this 
standard, from BS 2087 : Part 1 : 1981 'Preservative treatments for 
textiles: Part 1 Speciiication for treatments*, issued by the British 
Standards Institution. 

0.7 For the purpose of deciding whether a particular requirement of this 
standard is complied witli, the final value, observed or calculated, 
expressing the result of a test or analysis, shall he rounded off in accor- 
dance with IS : 2*1960*. The number of significant places retained in 
the rounded off value should be the same as that of the specified value in 
this standard. 



1. SCOPE 

1.1 This standaid specifies treatments (that is, agents, their application 
and levels ) of common pieseivatives used in textile industiy for protection 
against one or more causes, namely, attack by fungi, bacteiia and 
msects, and degradation caused by the action of weatheiing and sunlight. 

L2 The mateiials and piocesscs have been divided into two classes. Class 
A processes have been generally accepted. Class B processes, although of 
recognized merit in ccitain restricted fields, are not yet sufficiently 
accepted for textiles to wairant inclusion in Class A, Class A includes 
the following piocesscs: 

a) Zinc naphthenate process, 

b) Copper naphthenate process, 

c) Cuprammonium process, 

d) Mineral khaki piocess, 

e) Chrome tinting piocess, 

f) Salicylanilide piocess, 

g) Pentachlorophenyl lauiate process, 
h) Copper 8 process, 

j) Dichlorophen process, 
k) Tar oils process, 
m) Dieldrin process, and 
n) Halogcnated diphenyl urea deiivative process. 



•Rules for rounding off numerical \alues ( ttvtsed ). 
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Class B includes the following processes: 

a) Tributyltin oxide process, 

b) Orihophenyl phenol ( OPP ) process, and 

c) Peniachlorophenol process. 

2. GENERAL REQUIREMENTS 

2.1 Choice of Treatment 

2.1.1 When the textiles are required to be treated with one or more 

processes in accordance with this standard, the order or contract shall 
specify l)y name, which protective treatment(s) shall be applied. Some 
of the processes referred to in this standard include more than one level of 
protective treatment; unless the contract directs otherwise, the level 
designated NORMAL shall be applied. 

2.1.2 More than one preservative agent may be used provided they 
are mutually compatible and acceptable to the buyer. In cases where 
more than one preservative agent is used, methods of test shall be as 
agreed between the buyer and the supplier. 

2.1-3 In contracts where additional treatments other than preservation, 
for example, water repellency, dyeing, stitch finishing, etc, are specified, 
the general and special requirements of this standard shall apply in full, 
unless otherwise stated in the contracts. 

2.1.4 When a water repellent is to be simultaneously or subsequently 
applied, care should l)e exercised in selecting those emulsions or ^emulsi- 
fying methods which do not impair the degree of water repellency finally 
desired. 

2.2 Physical Properties of Treated Textiles 

2.2.1 The phy.sical properties of the textiles, other than mass, which 
are defined by a relevant material specification, shall still comply with 
that specification after treatmetit unless change in these properties i? 
permitted in the contract. 

Note — Some treatments, for example, wax and dry chemical water repellent 
processing of 'heavy textile fabrics' ma\ show an apparent reduction of approximately 
10 percent m tensile and tear strength from the untreated stat^^ 

2.3 Freedom from Impurities 

2.3.1 The ^H of an aqueous extract of the treated textile shall not be 
less than 5 and greater than 8 when tested by the method prescribed in 
IS : 1390-1983*. 



♦Methods for determination of pH va*ue of aqueous extracts of textile materials 
( first rtotsion ) , 
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2.3.2 The treated textile shall contain not more than 010 peiccnt water 
soluble chlorides, calculated as NaCI, and not moie than 25 percent 
water soluble sulphates, calculated as Na2S04 when tested by the methods 
prescribed in IS : 4202-1967* and IS : 4203-1967t, respectively, 

3. REAGENTS AND CHEMICALS 

3.1 Qjaallty of Reagents and Chemicals — The reagents and 
chemicals used in vaiious processes shall be pure. 

NoTK — Pure chemicals shall mean chemicals of iuch quality that do not affect 
the Rnal results desired and that the treated textiles conform with the impurity limits 
stipulated in this standard. 

4. PRESERVATIVE AGENTS — METHODS OF APPLICATION 
AND LEVELS OF PRESERVATIVE CONTENT — CLASS A 
PROCESSES 

4*1 Zinc Naphthenate Process 

4.1.1 Preservative Agent — The preservative agent shall consist of zinc 
naphthenate. 

4.1.2 Application — The process shall consist of an even and thorough 
impregnation of the textile with either: 

a) a solution of the agent in a solvent, or 

b) an emulsion of the agent. 

This shall be followed by removal of excess and subsequent thoiough 
removal of solvent or water. The treated textile shall be dry in handl- 
ing and non-tacky. 

4.1.3 Amount of Preservative Agent — The zinc content of the treated 
textile shall be not less than 0*8 percent and not more than 1 2 peicent 
( calculated as Zn ) when tested by the method prescribed in IS : 1039- 
1956:. 

4.2 Copper Naphthenate Process 

4.2.1 Preservative Agent — The preservative agent shall consist of copper 
naphthenate which complies with the lequirements of IS : 1078-1973§. 

4.2.2 Application — The piocess shall consist of an even and thorough 
impregnation of the textile with either: 

a) a solvent solution of the agent, oi 

b) an emulsion of the agent. 



•Method for determination of chloride content of textile materials, 
t Method for determination of sulpnate content in textile materials. 
^Methods for estimation of small quantities of copper, iron, manganese, chromium 
and 7inc m proofed cotton fabrics ( tentatiie ). 

§Spccirication for copper naphthenate {Jirst revision ). 
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This shall be followed by removal of the excess and subsequent 
thorough removal of solvent or water. The treated textile shall be dry 
in handling and non-tacky* 

Note — In case of simultaneous or 8ubsct|ueni water repellent treatment, care 
should be excercised in selection of emulsions or eniuJMi\ mg nitthods (o be used whah 
do not impair the degree of water repe!lenc> finally desired 

4.2.3 Amount of Preservative Agent — The copper content of the treated 
textile shall be not less than 0'5 percent nor more than 1*2 percent 
( calculated as Cu ) when tested by the method prescribed in IS : 1039- 
1956* 

4*3 Guprannnonium Process 

4.3.1 The cuprammonium complex may be prepared generally i)y two 
methods. 

4*3.1.1 Cuprammonium hydroxide or C A finish 

a) The preservative agent shall be obtained by dissolvmg copper in 
ammonia solution in the presence of an, or by dissolvmg cupric 
hydroxide in ammonia solution, 

b) According to the copper concentration, these liquors may 
gelatinize the surface layers of celluloiic textiles as well as deposit- 
ing the cuprammonium complex to yield finishes in which the 
copper is well l)Ound. 

4.3.1.2 Cuprammonium salts — Cuprammonium salts shall bepiepared 
by adding excess ammonia Jiquoi to solutions of coppej salts. Such 
solutions may have little or no gelatinizing powei and unless carefully 
made, and caiefully applied, may yield finishes in which the topper is 
not particularly well bound. Ammonium salts are also deposited 
with the cuprammonium complex and may prove chemically adverse 
subsequently. 

4.3.2 Application — The process shall consist of an e\en and thorough 
impregnation of the textile with the pieseivative liquor at room tempe- 
rature followed by removal of -excess and subsequent careful diying. 
Subseq\ient washing may be required wheie cuprammonmm salts are 
used. To comply with the lequncmenis of 2.3 washing is not necessary 
subsequent to the application of cuprammonium hydioxide { CA ). 

4.3«3 Amount of Presmatiie Assent — The amount of picservative agent 
shall be as follows: 

a) Normal process — The copper content of the treated textile shall 
not be less than TO percent nor more than 1 5 percent (calculated 
as Cu ) when tested by the method prescribed in IS . 1039- 1956** 

•Methods for estimation of small quantities of copper, iron, manganese, chromium 
and zinc m proofed cotton fabrics ( tentatwt ]. 
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b) Special process — The copper content of the treated textile shall be 
not less than 0*5 percent nor more than I'O percent when 
calculated as Cu. This treatment is suitable where subsequent 
finishes are applied which are to contain preservative agents. 

4.4 Mineral Khaki Process 

4.4.1 Preservative Agent — The preservative agent shall consist of a 
mixture of insoluble hydrated oxides of iron and chromium. 

4.4.2 Application — The piocess shall consist of an even and thorough 
impregnation of the textile with a solution of iion and chromium salts 
followed by removal of excess solution. Deposition of the insoluble 
hydrated oxide is effected by drying and immersing in an alkaline 
solution (sodium hydroxide solution), followed by thorough washing 
out of soluble by-products and of excess alkali and then drying. 

4.4.3 Amount of Preservative Agent — The amount of preservative agent 
shall be as follows. 

a) Normal process — The iron content of the treated textile shall be 
not less than 0*7 percent nor more than 2'9 percent when 
calculated as Fe203. The chromium content shall be not less 
than 6 percent nor greater than 2"^* percent when calculated as 
CrzOg. 

b) Heavy process — The iron and chiomium content of the treated 
textile shall be not less than 2'9 percent each, when calculated 
as Fe203 and Cr203 respecti\ely. 

4.4.3.1 The iron and chromium content of the treated textile shall 
be calculated by the method piesciibed in IS 4655-1968** 

4.4.4 Colour of the Treated Textile — The colour of the treated textile 
shall match a coloui to be agieed between the conti acting parlies. 

4.4.5 Freedom fom Impurities — The water soluble chromium content 
( expressed as K2Cr207 ) shall not exceed 0'03 percent when tested by 
the method presrril)ed in IS : 5449-1969t and the water soluble iron 
content shall not exceed 0*015 percent ( calculated as Fe203 ) when tested 
by the method pi escribed in Appendix B. 

4.5 Chrome Tinting Process 

4.5.1 Preservative Agent — The preservative agent shall consist of 
insoluble hvdratcd chromium oxide. 



♦Method for determination of iron and chronimni in textiles. 

tMethods for deterniination of water soluble chromate in textile materials. 
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4.5.2 Application — The process shall consist of an even and thorough 
impregnation of the textile with a salt of a chromium solution followed 
by removal of excess. Formation of the insoluble compound within the 
textile is then effected by immersion in an alkaline solution followed by 
thorough washing om of soluble substances and of excess alkali and then 
subsequent drying. 

4*5.3 Amount of Ptfsnvaiive Agent - The chromium content of the 
treated textile shall be not less than 1*0 percent nor more than 1*5 percent 
( calculated as CroOa ) when tested by the method prescribed in 
IS : 4655-l%8*. 

4*5.4 Freedom from Impurities — The total soluble chromium content 
( expressed as K2Cr207 ) shall not exceed 03 percent when tested by 
the method prescribed m IS : 5449-1969-1*. 

4.6 Salicylanilide Process 

4.6.1 Preservative Agent — The preservative agent shall consist of 
salicylanilide. 

4.6.2 Application — The process shall consist of an even and thorough 
impregnation of the textile with a suitable solution or dispersion of the 
agent and removal of excess, followed by careful drying. The salicyl- 
anilide finally present shall be substantially insoluble in water. 
Salicylanilide is soluble in dilute ammonia solution from which the 
insoluble agent is deposited by evaporating off the ammonia and water. 
When solubilized with sodium carbonate or hydroxide, it becomes 
necessary to precipitate the agent subsequently by immersion in dilute 
acid or acid salt solution, followed by adequate washing to remove 
water soluble substances, and then drying. Only when required 
by contract or order, shall a wax emulsion be applied, either added to 
the salicylanilide bath or else as a final treatment. 

4,63 Amount of Preservative Agent — The salicylanilide content of the 
treated textile shall be not less than 0* 1 percent nor moie than 0*4 percent 
when tested by the method prescribed in IS : 3522 ( Part 1 )-1966+. 

4.7 Pentachlorophenyl Laurate ( PCPL ) Process 

4.7.1 Preservative Agent — The preservative agent shall be pentachloro- 
phenyl laurate with a maximum free pentachlorophenyl content of 
5 percent. 



•Method for determination of iron and chromium in textiles. 

tMethods for determinaiion of water soluble chromate in textile materiaU. 

:f Method for estimauon oi common preservatives used in textile industry, Part 1. 
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4.7.2 Application — The process shall consist of an even and thorough 
impregnation of the textile with either; 

a) a solvent solution of agent, or 

b) an aqueous emulsion of the atrent. 

This shall be followed by removal of excess and subsequent dryinir or 
thorough solvent removal. The treated textile shall be dry in handling 
and non-tacky. 

4.7.3 Amount of Preservative A n^ent 

a) Lts^ht process — The pcntachlorophenyl laui ate content of treated 
textile shall be not less than I'O percent noi moie than I 7 percent 
when tested by the metiiod j^rescribed in Appendix C-. 

b) Normal process — Thv pQnu\ch\oTOp\\eny\ lauiate content of the 
tieated textile shall be not less than VI peicent nor more than 
2*^ percent ( J^^r Appendix C) unless the textile being tieated 
is sewing thread or piessed wool felt in which case the upper limit 
shall be 3*5 percent. 

c) Pentachloropherijl f PCP ) content — In neither case shaJJ the free 
PCP content of the treated textile exceed 10 percent of the penta- 
chlorophenyl laui ate content. 

4.8 Copper 8 Process 

4.8.1 Preservative A^ent — The preservative agent shall consist of 
copper 8 hydroxyquinolin. 

4.8.2 Application — The piocess shall consist of an even and thorough 
impiegnation of the textile with eithei of the following. 

a) a solvent solution of solubilized copper 8, followed by icmoval of 
excess and evaporation of the solvent; or 

b) an emulsion of a solvent solution of solubilized copper 8, followed 
by removal of excess and evaporation of the solvent and water, 
or 

c) fiist an acidified aqueous solution of 8 hydroxyquinolin then, 
after removal of excess, an aqueous solution of a copper salt to 
form insoluble coppci 8 in the textile. Thereafter thoiough 
washing to remove all water soluble matter ( for example, excess 
acidity or water soluble copper ) and subsequent diying; or 

d) a finely dispersed form of the agent in solvent or water followed 
by lemoval, of excess and subsequent diying. The tieated textile 
shall be dry in handling and free from organic solvents. 

10 
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4.8.3 Amount of Preservative Agents — The amount of preservative agent 
shall be as follows: 

a) Li^ht process — The copper content of the treated textile shall be 
not lesj; than 0'03 percent nor more than 049 percent when 
calculated as Gu. 

b) Normal process — The copper content of the treated textile shall 
be not less than 050 percent nor more than 0119 percent when 
calculated as Cu. 

c) Heavy process — The copper content of the treated textile shall be 
not less than 0*120 percent when calculated as Cu. 

4.8.3,1 The copper content of the treated textile shall be calculated 
by the method prescribed in Appendix D. 

4.8.4 Freedom from Impurities — The water sohdile copper content of 
the treated textile shall not exceed 0005 percent ( calculated as Cu ) 
when tested by the method prescribed in Appendix H 

4.9 Dichlorophen Process 

4.9.1 Preservaiivs Anient — The preservalive z^y^cni shali he d'lchloroiphen, 

4.9.2 Application — The y^rocess shall consist of an even and thorough 
impregnation with either of the following: 

a) a solvent solution of the agent, followed by removal of excess and 
evaporation of the solvent; nv 

b) an ac[ueous suspension of the a^ent, followed by removal of 
excess and subsequent dryint^; or 

r) an aqueous solution of the sodium salt of the agent, then removal 
of excess followed by immersion in an acid fixing bath and 
thorough rinsing where appiopriate. Where /»H of the textile 
after the sodium salt treatment is within 5*5 to 7 0, no subsequent 
acid fixation is required. 

The treated textile shall he dry in handlinti; and free from organic 
solvents. 

4.9.3 Amount of Preservative Aoent — [he amount of preservative agent 
shall be as follows: 

a) Normal process — The amount of dichlorophen present on the 
tieated textile shall be not less than ()'6 percent nor more than 
\'^ percent. 

b) Heavy pjocess — The amount of dichlorophen present on the treated 
textile shall be not less than \'3 percent nor more than 20 
percent 

11 
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4.9«3.1 The amount of clirhlorophen in the treated textile shall be 
(h'teiminod by the method piesciibed in IS : 3322 ( Pai t 3 )-1983*. 

4.10 Tar Oil Process 

4.10.1 Preservative Ai^erit — Tiic picseivative agent shall consist of a tar 
oil containing not less than 20 peicent of phenols. 

4.10.2 Application — The p^oce^s shall ionshi of an even and thoiough 
Jmpret^nation of the textile with cithei 

a) the tai oil followed by reinoval of excess; oi 

b) an emulsion of the tai oil, followed by removal oi excess and 
fixation of the agent in the textile 

'Ihe treated textde shall be dry in handling and non-tn(ky. 

4.10.3 Amount of Preservatue Aifent — The amount of preservative agent 
shall be as follows: 

a) jYormal process — The phenols content of the treated textile shall 
be not less than i*") peicent noi more than 3 percent. 

b) Heavy process — The phenols content of the ticated textile shall be 
not less than VO peicent and not moie oil than is consistent with 
the requirements of the chyness and freedom from tackiness. 

4.10.3.1 The phenol content of the treated textile shall be detei mined 
by the method prescnbed in IS . 3 jJ2 ( Part 3 )-1983*. 

4.11 Dieldrin Process 

4.11.1 Preseudiive Anient — The pieser\ itive airenl sliall consist of 
dieldrin which denotes the pioducts containing 83 peicent ( mhn ) of the 
insecticide. 

4.11.2 Application — The pioress shall consist of an even and thoiouj^h 
iniprei^naiion o( the textile at elevated temperature with a suitable 
aqueous dispei^ion of the AL^ent under conditions that piomote a high 
degree of substantiviiy of the agent on the fabiic, 

Xmi — The usf of aero'sol method tif application doe^ not comply wuh the 
requirements of thrs standard 

4.11.3 Ammint of Preservative A^ent — The dieldrin content of the treated 
textile shall be not less than O'O^ percent noi more than 1 percent when 
tested by the method prescnbed in IS : 3^)22 ( Pait 2 )-l970t- 



*M^ ihods for estimation of common presorvatnes used m textile industry , Part 3. 
fMethods for estmiatjon of common preservatives used in textile industry, Part 2. 
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4.12 Halogenated Diphenyl Urea Derivative ( HDUD ) Process 

4.12.1 Preservative A i^ent — The preseivalive agent shall consist of a 
halogenated Hiphenyl uiea derivative which is defined as a mothproofing 
agent containing 3 chloto-2-( 2-su]pho-4-choloiophonoxy )-3', 4*-dichlor, 
NN' diphenyl urea. 

4.12.2 AppUcaiion — The process shall consist of an even and thorough 
impregnation of the texiile with an acjueous solution of tho agent undei 
conditions that piomote a high degieo of substantivity of the aqent on to 
the fabric. 

4.12.3 Amonni of Preservative A<ient — The amount of preservative agent 
shall be ns follous 

a) Noirnal proce s — The HDUD Content of the tieated animal fibres 
<;hail be not less than 0'^)f) percent and not more than 0*70 peicent 
when calculated by the method piescribed in IS . TVll ( Part 3 )- 
DBS* 

b) Heavy process — '1 he ITDUI) content of the treated animal fibres 
shall be not less than 0*80 percent Ihis amount of agent is 
suitable for wool clothes Jikely to be Subjected to extensive 
washing and with a hi^Ii milling rcquiiement, for example, 
uniforms. 

5. PRESERVATIVE AGENIS ^ METHODS OF APPLICATION 
AND LEVELS OF PRESERVATIVE CONTENT - CLASS B 
PROCESSES 

5.1 Tributyltin Oxide Process 

5.1.1 Ptvservoiwr Agent — The prosci vative a^ent shall consist essentially 
of dj ( tiibutyltin ) oxide 

5.1.2 Applicatwn — The process shall consist of an even and thoiough 
impiegnation of the toxtile with eithn 

a) a solvent solution of the agent, or 

b) .m emulsion of the agent. 

This shall be follov\ cd by removal of excess and subsequent drymg 
oi thorouG^h lemoval of solvent. The tieated textile shall be dry in 
handling. 

5.1.3 Amoujit of Presenatiie Agei t ~ The amount of pieservative agent 
shall be as follows: 

a) LioJit process — The tin content of the treated textile shall be not 
loss than 01 peicent nor more than 02 percent when calculated 
as Sn 
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b) Normal process — The tin content of the treated textile shall be 
not less than 0'08 percent nor more than O'lfS percent when 
calculated as Sn. 

5.1.3.1 The tin content of the treated textile shall be deierniined by 
the method prescribed in IS : 3522 ( Part 3 )-1983*. 

5.2 OPP Process 

5.2.1 Preservative Aoent — The preservative agent shall be ^;-p}ierjyl- 
phenol. 

5.2.2 Application — The process shall consist of an even and thorough 
impregnation of the textile with either. 

a) a solvent solution of the agent followed by lenioval o( excess and 
subsequent evaporation of the solvent; or 

b) an a(|ueous solution of the sodium salt of the ai^ent followed by 
removal of excess, then imme/sion in an acid or acid salt bath 
and subsequent rinsing where requned, and caiefid drymi^. 

The treated textile shall 1)6 dry in liandline; and substantially fiee 
from organic solvent. 

5i,Jj(.3 Amount of Preservative A^enf — The amount of preservative agent 
shaJJ ,k^ not Jess tlian O'^j percent when tested by die m<*tIiofl piescrihed 
in IS: 3522 ( Part 3 )-l983*. 

5.3 Pentachlorophenol Process 

5.3-1 Preservatiie Ajrenf — The preservative agent sh.dl he pentachloro- 
phenol. 

5*3.2 Application — The process shall consist of an oven and thorough 
impregnation of the textile whh either. 

a) a solvent sohuion of the agent, followed by removal of excess and 
subsequent evapoiation of the solvent, or 

b) an a(]ireous solution of tho sodium salt of the agent followed by 
removal of excess and (hen immersion in an acid oi acid salt 
hath followed hy thorough rinsing, uher-c required, and careful 
drying, or 

c) an acid dispersion oi the agent in water, followed hy removal of 
excess and subsequent drying ( specially suitable for wool ). 

5.3.3 Amounf of Preser^ alive Ai^etit — The amount oi preservative agent 
in the treated textile shall be not less than 0'"> percent nor moie than 
r5 percent when tested ))y ihe method prescribed in IS . 3'^22 ( Part 1 )- 
l%6t. 

•Methods for p^tiniation ofcommon preservatives used in textile intliistr> , I'art 3. 
fMeihod for estimaiion ofcommon preservatives used in textde industrv. Part I. 
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6. PACKING AND MARKING 

6.1 Packing — The yarns shall be packed in bundles and fabric in 
pieces of suitable size and mass as agreed to between the buyer and the 
seller. Each bundle or piece shall be coveied with polyethylene sheets 
suitably secured. 

6.2 Marking — The bundles or pieces shall be maikcd with following 
infoiniaiions or as lequired by the buyer using suitable inks: 

a) Natuie, type and quality of the textile uiatcrial; 
h) Name of the preservative treatment qivon; 

c) Method of application of the preservative agent; 

d) The name of the process, that is, light, normal, heavy or special; 
and 

e) Name of manufacturer, batch numbci, date of manufacture, etc. 
6.2.1 Each bundle may also be marked with the Standard Mark. 



Note — The u';e of the Standard Mark is governed by the provisions of the Bureau of 
Indiao Standards Act. 1986 and the Rules and Regulations made thereunder. The Standird 
Mark on products covered by an Indian Standard conveys the assurance that they have been 
produced to comply with the requirements of that standard under a well defined system of 
inspection, testing and quality control which is devised and supervised by BIS and operated 
by the producer Standard marked products are also continuously checked by BIS for 
conformity to that standard as a further safeguard. Details of conditions under which a 
licence for the use of the Standard Mark may be granted to manufacturers or produceis may 
be obtained from the Bureau of Indian Standards. 

7. SAMPLING 

7.1 Lot — Ihe quantity of textile material of one definite type and 
quality delivered to one buyer against one despatch note shall constitute 
a lot. 

7.2 Unless othei wise agreed to between the l^uyer and the seller, the 
number of bundles or pieces to );e selected at landom fiom a lot shall be 
in accoidancc with Tabic 1 oi Table 2, lespectively. 

7.3 From each bundle of yain or piece of fabric selected as in 7.2, cut 
out small po» lions each weighing about 25 g fiom at least two different 
parts and mix them. This shall constitute the test sample. While taking 
the sample, care shall be taken to exclude a sufficient length of yarn or 
fabrics fjom both the ends. 

It 
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TABLE 1 SAMPLE SIZE FOR YARN 

( Clav^es 7.2 and 7,3 ) 



Lot Size 

( NlTMBEFt or BCNPLFS 

IN THK Lot ) 


Sample Si7k 

( Number of Bundle** 
TO BE Set k( tei) ) 


A" 


n 


Up to 150 


3 


151 •» 300 


4 


301 " 500 


5 


501 " 1 000 


7 


1 00! •• 3 000 


a 


3 001 *» 10 000 





10 001 and above 


10 





TABLE 2 SAMPLE SIZE FOR FABRICS 

( Clau^e\ 7,2 and 7.3) 



Lot Size 
( NuMuKH OF Pieces 
IN THi-. Lot ) 


Sampli Si/k 

( NUMRKU OI PlK( KS 
lO BE SeLI rVKli } 


N 






r 


Up to 


100 




2 


101 " 


150 




'^ 


151 " 


300 




4 


301 •* 


500 




^ 


501 " 


1 000 




7 



8. CRITERIA FOR CONFORMITY 

8.1 The lot shall be considered conforniint^ to this standard when the 
following requirements are fulfilled: 

a) The change in the physical properties exccpi mass of the treated 
textile which are defined by the relevant mateiiiil specification 
is ds pei the contract or the order. 

b) The average /jH of the aqueous extract of the Heated textile lies 
between f) and B. 

16 
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c) The average content of water soluble chlorides calculated as 
NaCl is not more than O'lO percent. 

d) The average content of water soluble sulphates calculated as 
NaaS04 is not more than 0*25 percent. 

e) The preservative agent used is as mentioned in the specification 
and meets the requirenients wherever specified. 

f ) Average amount of the preservative agent on the treated textile is 
as per the requirements laid down in the specification, 

g) The process followed is as laid down in the specification. 

h) Solvent soluble matter wherever applicable is as per the 
specification. 

j) The impurities like water soluble chromium, iron, etc, meet the 
requirements of the specification wherever applicable. 



17 
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APPENDIX A 

( Clauses 0.4 and 0.5 ) 

TEXTILE PRESERVATIVE PROCESSES 

A-1. Preservative processes are not necessarily interchangeable since 
some confer biological resistance whereas others protect the textile against 
sunlight attack. Furthermore the processes differ in the extent to which 
they modify the chemical and physical properties of the textile. 

A-2. Other factors to be noted while selecting any preservative treatment 
are the colour it may impart, its odour and effect on fabric handle; the 
degree of protection against insects, its effect on rubber, plastics and 
light alloys in contact, and the extent to which the preservative may be 
leached out in wet conditions or be lost by volatility. The choice depends 
upon the basic nature of the textile and the hazards expected in use of the 
preservative. 

A-3. The following list and Table 3 give general guidelines for the 
selection of a preservative treatment but care should be exercised in their 
interpretation for any particular application. 

Some Known and Suggested Uses of Textile Preservative At^ents 

Class A 

Uses 



Agent 

1. Zinc naphthenate 

2. Copper naphthenate 



3, Cuprammonium hydro- 
xide and cuprammo- 
nium salt 



4. Mineral khaki 



Ropes, cordage, convasses, ducks of 
cotton and flax, sewing threads. 

Jute hessians, hemp sackings, needle 
loom felts, ropes, cordage, cotton and 
flax convasses, ducks, covers, tarpaulins 
tentage, webbings and netting. 

Largely for cotton and flax fabric either 
alone or as a preparation for subsequent 
waterproofing or flame-proofing pro- 
cesses for covers and tarpaulins. 

May also be used for rotproofing jute 
tarpaulin fabrics, pressed felts, etc, for 
which the cuprammonium salt process 
is also commonly used. 

Cotton and flax either alone or in con- 
junction with vat dyestuffs and various 
waterproofing finishes, tarpaulins, 
covers, and tentage especially for tropi- 
cal use. 
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Class A 

Agent 

5. Salicylanilide 



6. Pentachlorophenyl 
Laurate ( PCPL ) 



7. Dichlorophen 

8. Copper 8 

9. Tar oils 

10. Dieldrin 

11. HDUD 

Class B 

a) Tributyltin oxide 
( TBTO ) 

b) o-phenylphenol 
(OPP) 

c) Pentachlorophenol 
(PCP) 



Uses 

Mainly On scoured and bleached cotton 
and flax textiles for protection in store, 
mosquito netting, cotton yarns for elec- 
tiical purposes. 

Cotton, flax, jute fabrics used as covers, 
convasses, tarpaulins, awnings, shop 
blinds, tentage, etc, either alone or 
incorporated in water and other proof- 
ing treatments. Also used in pressed 
felts^ woollen fabrics, carpet backings, 
ropes, cordage, sacks, sewing threads^ 
coaled fabrics, mosquito covers, covers, 
coated fabrics, mosqyito nets, nettings 
and textiles for aeronautical applica- 
tions. 

Similar to PCPL. 

Heavy convasses and tarpaulins, tentage, 
ducks of cotton and flax, cordages, ropes 
and nets. 

Jute fabrics, sacks, cordages, ropes and 
nets. 

For the working life protection of wool 
and other animal fibres and their blends 
from moth and beetle damage during 
storage and use. 

For the working life protection of wool 
and other animal fibres and their blends 
from moth and beetle damage during 
storage and use. 



For protection of textiles in store and as 
for PCPL. 

F^or protection of textiles in store and 
for temporary protection in outside use. 

PCP is also used for the protection of 
wool textiles. 



J9 
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APPENDIX B 

( Clauses 44.5 and 4.8.4 ) 

ESTIMATION OF WATER SOLUBLE COPPER AND IRON 
CONTENT IN TEXTILE MATERIALS 

B-L PREPARATION OF WATER EXTRACT 

B-1.1 Prepare the water extract of the conditioned test specimen as given 
under 6.3,1 of IS : 5449-1969*. 

B-2. DETERMINATION OF WATER SOLUBLE IRON 

B»2.I Determine the percentage of iron as its oxide ( Fe203 ) in the water 
extract of the sample ( see B-Ll ) by the method prescribed under 8;.6.2 

ofIS:4655"1968t 

B-3. DETERMINATION OF WATER SOLUBLE COPPER 
B-3.1 Prepare a water extract of the sample under test as given in B»L1. 
B-3L2 Determine the copper content in the water extract of the sample 
( see Il-3,1 ) by the method prescribed under 5 of IS : 72l2-1974t. 



APPENDIX C 

( Clause 4.7.3 ) 

DETERMINATION OF PENTACHLOROPHENYL LAURATE 
( PCPL ) CONTENT 

C-1. GENERAL 

C-Ll The method is applicable to the determination ofPCPLinthc 
absence of added pentachlorophenol. The proofing is hydrolyzed, 
acidified and steam distilled and the pentachlorophenol in the distillate 
extracted with 1, 1, 1 trichloroethane and complexed with copper 
sulphate pyridine reagent. Xhe optical density of the complex in 1, 1, 1 
trichloroethane is measured on a suitable spectrophotometer at 450 nm. 

G*2. REAGENTS 

C-2.1 Ethanediol ( Ethylene Glycol ) 

C-2.2 ly 1» I-Tricblorocthane 

G-2.3 Pyridine ( AR, GPR Grade ) 

C-2.4 Sodium Hydroxide, Pellet 

G-2.5 Copper Sulphate Reagent Solution 50 g/1 

^Methods for determination of water soluble chromatc in textile Hiaterialt. 
tMethod for determination of iron and chromium in textiles. 
^Methods of determinatioA of copper. 
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C-2.6 Pentachloropheool ( Standard Reagent ) Melting Point 
ISS^'C Minimum 

C-2.7 Hydrochloric Acid, Concentrated 36 Percent ( m/m ) 

(IIM) 

G-2.8 Copper Sulphate — Pyridine Reagent — prepared by mixing 
4 ml pyridine with 6 ml copper sulphate solution immediately before use. 

C-3. PROCEDURE 

C-3.1 Weigh 2*5 ± 0*05 g of the material, cut into small pieces of not 
more than 5. mm square and place in a dry 250 ml round flask ( B24/29 
iocket ). Add 30 ml of ethanediol, 4 g of sodium hydroxide ( pellet 
form ), 2-4 ml of water, in that order and a fe^ anti-bumping granules. 
Connect the flask with a double surface condenser, bring the contents to 
boiling point on a sand bath and boil them vigorously for 30 min 
under reflux. After this allow the contents of the flask to cool, remove 
the reflux condenser and add through a funnel 60 ml water followed by 
20 ml hydrochloric acid. Steam distil the contents of the flask ensuring 
that a constant volume is maintained by applying gentle heat as necessary. 
Collect 300 ml of distillate in a suitable receiver, applying care to prevent 
loss of pentachlorophenol in the distillate by adequate cooling. Disconti- 
nue the external heating of the flask a few minutes before disconnecting 
the steam supply. Disconnect the condenser and fit it vertically over the 
distillate receiver. Wash down the condenser with 25 to 30 ml of 
trichloroethane and collect the washing in the distillate. Transfer the 
distillate and trichloroethane washings to a SCO- ml separating funnel and 
shake thoroughly. Allow the layers of water and trichloroethane to sepa- 
rate completely before running off the trichloroethane layer into a 100 ml 
separating funnel. Wash the condenser and distillate receiver with a 
further 25-30 ml trichloroethane and add this to the aqueous solution into 
the 500-ml separating funnel. Repeat the extraction as given above and 
add the trichloroethane layer to the first trichloroethane extract in the 
100 ml separating funnel. Add to the bulked trichloroethane extract 10 ml 
of copper sulphate-pyridine reagent ( see C-2.8 ) and shake well. After 
complete separation of the aqueous and trichloroethane layers, run the 
lower trichloroethane layer into a 100-ml volumetric flask via a small 
funnel containing anhydrous sodium sulphate supported by means of a 
quartz wool plug. Add a small quantity of trichloroethane to the copper 
sulphate-pyridine solution remaining in the separating funnel, shake and 
allow the layers to separate. Filter the trichloroethane layer through 
quartz wool plug and collect in the volumetric flask. Wash the filter with 
further small quantities of trichloroethane and finally make up to 100 ml 
trichloroethane. 

24 
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Determine the optical density of the solution using a suitable sepec- 
^rophotometer at 450 nm using trichioroethane as a blank. Estimate the 
PCPL content by reference to a calibration graph prepared from known 
standards of pentachlorophenol (1*0 percent pentachlorophenol = l'7l 
percent PCPL ). 

Note — If the proofing is expected to contain both pentachlorophenol u>d ?GPL 
then the free pentachlorophenol content should be determined as given in IS : 3522 
( Part 1 )*1966*, and the amount found deduced from the apparent PCFI. content, 

C-4. CALIBRATION 

C-4.1 Direct — Prepare a calibration graph using 5, 10 and 15 ml aliauots 
of a standard solution of pentachlorophenol reagent ( 1 g/200 ml ) in 
trichioroethane to cover a range of 1, 2 and 3 percent respectively. Dilute 
each aliquot to 50-60 ml with trichIoroerhane» and 10 ml of copper 
sulphate-pyridine reagent, shake well and then follow the described pro- 
cedure. Plot optical density against concentration of PCPL. 
C-4.2 Indirect — Prepare a calibration graph using 5» 10 and 15 ml 
aliquots of a standard solution of pentachlorophenol reagent ( lg/200ml) 
in dilute sodium hydroxide solution ( sufficient for complete Solution 
of pentachlorophenol). Place each aliquot in round bottomed flask« 
add 60 ml water and 20 ml hydrochloric acid. Fit the flask for steam 
distillation and then follow the described procedure. 

If the distillation technique is satisfactory then the graphs obtained 
as in Cr4*t and G?4.2 should be the same. 



APPENDIX D 

{ Clause A.S3 A ) 

DETERMINATION OF COPPER CONTENT IN COPPER • 
HYDROXYQUINOLIN 

IM. GENERAL 

D-l.I The method is applicable where dyestuflfs soluble in sulphuric acid 
or dichloromethane are absent. The copper 8 is extracted from the 
material by hot extraction viith sulphuric acid. The acid solution is 
neutralized and extracted with dichloromethane and the optical density 
of dichloromethane solution is measured on a suitable spectrophotometer 
at 410 nm. 

D.2. REAGENTS 

D-2*! Dichlorosnethaiie 

D.2.2 Sodiam Sulphate Anhydroua 

D-2.3 Ammonia Solution* 5 M 

^Method Tor estimation of common preservaciv^ used in textile industry. Part 1. 
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D-2.4 tdplmric Acid, 2*5 M 

IK2.5 Copper t hydroxyquinolin* standard reference reagent prepared 
by adding excess of a solution of copper sulphate ( 60 g/1 ) to 100 ml 
solution of 8 hydroxyquinolin ( 50 g/1 ) in 95 percent ( vja ) ethanol. 
Filter off the precipitated copper 8 hydroxyquinolin on a suitable sintered 
glass filter, wash with water to remove excess copper sulphate. Hot air 
dry at 90**C for 1 hour. The reagent should be bright yellow in colour 
and have molar extinction coefficient of not less than 5*2 x 10'. 

I>-2*6 Copper 8 hydroxyquinolin standard reference solution, prepared by 
dissolving I'OOO g standard reference reagent in 100 ml dichloromethane. 

I>-2«7 Brotnocresol green indicator solution, 0*4 g/1. Warm 01 g bromo- 
cresol green with 2*9 ml of 05 M sodium hydroxide solution, and 5 ml 
of 95 percent ( vjp ) ethanol. After dissoluiion, add 50 ml of 90 percent 
( vjo ) ethanol and dilute to 250 ml with water. 

D.3. PROCEDURE 

D-3.I Digest on a boiling water bath for 15 min I'O g of the 
finely divided material in a 100 ml beaker with 25 ml of sulphuric acid. 
Filter the extract through a quartz plug into a 400-ml beaker. Repeat 
the extraction three times with 25 ml quantities of sulphuric acid filtering 
each extract through the original quartz wool plug. Cool the buik 
solution, add bromocresol green indicator and adjust to ^H 6 ± 1 with 
ammonia solution added from a burette, cooling the solution from time 
to time as necessary. Transfer the solution lo 500-ml separating funnel 
and add 200 ml dichloromethane. Shake tjie funnel for at least 1 min. 
AUow the contents to separate out, run off the dichloromethane layer 
through anhydrous sodium sulphate supported on a quartz wool plug 
directly into a 100-ml graduated flask Repeat the dichloromethane extrac- 
tion four tiroes with further 10 ml volumes of dichloromethane, filteiing 
each through the same sodium sulphate plug filter. Bulk the dichloro- 
methane extracts to 100 ml and measure the optical density of the solution 
on a suitable spectrophotometer at 410 nm using 5 mm cells with dichloro- 
methane as a blank. The calculation of copper 8 hydroxyouinolin can 
be made from a previously prepared calibration graph ( percentage 
copper content ). 

D-4. CAUBRATION 

IM«1 Take 0"0, 5'0, 7'5 and 100 ml of the standard reference reagent 
equivalent to O'O, 5,0 75, and 1 percent respectively, place in 100 ihl 
flasks and dilute each to 100 ml with dichloromethane. Determine the 
optical density of tl^e solution in 5 mm cells at 410 nm using dichloro- 
methane as a blank. Prepare a graph of optical density against percentage 
of copper 8 hydroxyquinolin. 
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